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ABSTRACT: 

PURPOSE: To provide a method for welding a metal honeycomb carrier 
where the 

welding of a corrugated plate and a flat plate can rapidly and surely 
executed. 

CONSTITUTION: In a method for welding a metal honeycomb carrier 
where a 

metallic corrugated plate 33 and a metallic flat plate 35 are 
laminated, the 

end surface 37 of a core part 31 which is formed by executing 
multiple coiling 

around the corrugated plate and the flat plate is irradiated with the 
laser 

beam 43, and the abutting part between the corrugated plate 33 and 
the flat 

plate 35 is welde to each other, the laser beam 43 is moved while 
being 
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vibrated at a constant amplitude in the vertical direction relative 
to the 

welding direction. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the welding process of the metal honeycomb support 

which welds the metal honeycomb support used for a catalytic converter. 

[0002] 

[Description of the Prior Art] Generally, in order to purify exhaust gas, metal honeycomb support which 
is indicated by JP,54-13462,A is arranged at the exhaust air system of an automobile. 
[0003] Drawing 3 shows the detail of this kind of metal honeycomb support, this metal honeycomb 
support piles up a metal corrugated plate 1 1 and a metal plate 13 by turns, winds this etc. around 
multiplex focusing on a core material at a circular configuration, and the core section 17 is formed. 
[0004] In such the core section 1 7, if it changes into the condition [ having wound the corrugated plate 
1 1 and the plate 13 ], since the so-called film out phenomenon in which the corrugated plate 1 1 and plate 
13 which are located in the core of the core section 17 project in the shaft orientations of the core section 
17 by circulation of the exhaust gas into the core section 1 7 will arise, welding a corrugated plate 1 1 and 
a plate 13 mutually after formation of the core section 17 is performed. 
[0005] Drawing 4 is what shows an example of the welding process of the conventional metal 
honeycomb support. By this approach By irradiating a laser beam 23 towards an end face 19 in the 
condition of having turned the end face 19 of the core section 17 up, from the welding head 21 arranged 
above this end face 19, and moving the welding head 21 in the direction of a path of the core section 17 
The corrugated plate 1 1 and plate 13 of a part with which the laser beam 23 was irradiated are welded in 
an end face 19. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it is necessary to go and come back to the welding 
head 21 five times, and in this way, with the welding process of the conventional metal honeycomb 
support, since the diameter of the laser beam 23 in end-face 19 location turns into an about 0.2mm minor 
diameter in welding doubling the focus of a laser beam 23 with end-face 19 location of the core section 
17 (for example, in order to weld by width of face of 2mm), there is a problem that welding takes great 
time amount. 

[0007] Then, although it is possible to locate the end face 19 of the core section 1 7 in a welding head 21 
side, and to weld from the focal location of a laser beam 23 in the comparatively large location of the 
diameter of a laser beam 23, since the difference of the power density of a center section and the 
periphery of a laser beam 23 is large, it is difficult [ it ] to weld homogeneity level in this case. 
[0008] This invention was made that the above problems should be solved and aims at offering the 
welding process of the metal honeycomb support which can ensure [ quickly and ] mutual welding with 
a corrugated plate and a plate. 
[0009] 

[Means for Solving the Problem] Claim 1 piles up a metal corrugated plate and a metal plate, irradiates a 
laser beam at the end face of the core section which winds this etc. around multiplex and is formed, and 
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it moves in the welding process of the metal honeycomb support which welds the contact section of said 
corrugated plate and plate mutually, vibrating said laser beam with the fixed amplitude perpendicularly 
to the direction of welding. 

[0010] The amplitude of claim 2 is 10mm - 50mm. The frequency of claim 3 is 5Hz - 60Hz. 
[0011] 

[Function] In this invention, it can move, while a laser beam vibrates with the fixed amplitude 
perpendicularly to the direction of welding, and mutual welding with a corrugated plate and a plate can 
be performed. 
[0012] 

[Example] Hereafter, the detail of this invention approach is explained about the example using a 
drawing. Drawin g 1 shows the welding equipment of the metal honeycomb support for carrying out one 
example of this invention approach, and in drawing, a sign 31 piles up a metal corrugated plate 33 and a 
metal plate 35, and shows the core section which winds this etc. around multiplex and is formed. 
[0013] This core section 31 turns an end face 37 up, and is arranged, and the total reflection mirror 
(oscillation mirror) 39 is arranged above the end face 37. The laser beam 43 from the laser oscillation 
machine 41 is led to this total reflection mirror 39 through a condenser lens 45. 

[0014] The total reflection mirror 39 and the condenser lens 45 are held in the welding head 47, and the 
shaker 49 for exciting a total reflection mirror 39 in the direction of arrow mark A of drawing is 
arranged in this welding head 47. 

[0015] In the welding equipment of the metal honeycomb support constituted as mentioned above, after 
being condensed with a condenser lens 45 and leading the laser beam 43 oscillated from the laser 
oscillation machine 41 to a total reflection mirror 39, it reflects by the total reflection mirror 39, and it is 
irradiated by the end face 37 of the core section 3 1 . 

[0016] Moreover, the welding head 47 is moved in the direction of arrow mark B of drawing at a fixed 
rate at the time of the oscillation of a laser beam 43. A deer is carried out, and with this equipment, since 
excitation of the total reflection mirror 39 is carried out with the shaker 49, the locus of the laser beam 
43 irradiated by the end face 37 of the core section 31 serves as the letter curve 51 of meandering as 
shown in drawing 2 . 

[0017] thus, the corrugated plate 33 or plate 35 of a part with which the energy amount of supply per 
unit time amount in the amplitude edge 53 becomes extremely large as compared with a center section 
C, and it is located in this amplitude edge 53 if the locus of a laser beam 43 becomes the letter curve 51 
of meandering - being the so-called -- it melts and omission occurs. 

[0018] Thus, when it melts into a corrugated plate 33 or a plate 35 and omission occurs, blinding will 
occur in metal honeycomb support, and the exhaust back pressure of metal honeycomb support will 
increase. 

[0019] So, in this example, it masks the amplitude edge 53 and near [ this ] the laser beam 43 in the end 
face 37 of the core section 31 with the shielding material 55 which reflects a laser beam 43. 
[0020] This masking is performed to the end face 37 of the core section 31 by arranging the 
predetermined spacing C in the shielding material 55 of a pair. In addition, when enforcing this 
invention approach and the amplitude D of a laser beam 43 is 10mm - 50mm in drawing 2 R> 2, as for 
the excitation frequency by the shaker 49, it is desirable that it is 5-60Hz, and, as for masking, it is 
desirable distance E To carry [ 0.3mm or more ] out inside from the amplitude edge 53. 
[0021] Since it was made to move, carrying out a deer and vibrating a laser beam 43 with the fixed 
amplitude D perpendicularly to the direction of welding in this example, even if the diameter of the laser 
beam 43 in the end face 37 of the core section 31 is an about 0.2mm minor diameter, welding of it by 
the width of face which is mostly equivalent to the amplitude D of a laser beam 43 is attained 
substantially, and it can weld a corrugated plate 33 and a plate 35 certainly. 

[0022] Moreover, in this example, since the part to which the amplitude edge 53 of the laser beam 43 in 
the end face 37 of the core section 31 and this near, i.e., the energy amount of supply per unit time 
amount, become extremely large was masked with the shielding material 55, the corrugated plate 33 of a 
part located in this amplitude edge 53 or a plate 35 melts, and omission can be prevented certainly. In 
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addition, although the example described above described the example which has arranged the 
condenser lens 45 between the laser oscillation machine 41 and the total reflection mirror 39, as for the 
direction of this invention, it is needless to say that it is not limited to this example and you may make it 
arrange a condenser lens 45 between a total reflection mirror 39 and the core section 3 1 . 
[0023] Moreover, although the example described above described the example which has arranged 
separately the condenser lens 45 and the total reflection mirror 39 in the welding head 47, as for this 
invention approach, it is needless to say that you may make it excite this R lens using the so-called R 
lens with which it is not limited to this example and the condenser lens and the total reflection mirror 
were united. 

[0024] Furthermore, when it masks, welding width of face is together desirable [ masking / it is 
arbitrary, and ], although the example described above explained the case where it masked while 
masking can prevent generating of a fault weld zone. 
[0025] 

[Effect of the Invention] By this invention, as stated above, since it moves vibrating a laser beam with 
the fixed amplitude perpendicularly to the direction of welding, unlike the case where the diameter of a 
laser beam is expanded, the difference of the power density of a center section and the periphery of a 
laser beam becomes small, and welding of homogeneity level of it is attained as much as possible. 
Consequently, there is an advantage quickly and that mutual welding with a corrugated plate and a plate 
can be ensured. 


[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows t h e worc i which can not be translated. 
3. In the drawings, any words are not translated. 


EXAMPLE 


[Example] Hereafter, the detail of this invention approach is explained about the example using a 
drawing. Drawing 1 shows the welding equipment of the metal honeycomb support for carrying out one 
example of this invention approach, and in drawing, a sign 3 1 piles up a metal corrugated plate 33 and a 
metal plate 35, and shows the core section which winds this etc. around multiplex and is formed. 
[0013] This core section 31 turns an end face 37 up, and is arranged, and the total reflection mirror 
(oscillation mirror) 39 is arranged above the end face 37. The laser beam 43 from the laser oscillation 
machine 41 is led to this total reflection mirror 39 through a condenser lens 45. 

[0014] The total reflection mirror 39 and the condenser lens 45 are held in the welding head 47, and the 
shaker 49 for exciting a total reflection mirror 39 in the direction of arrow mark A of drawing is 
arranged in this welding head 47. 

[0015] In the welding equipment of the metal honeycomb support constituted as mentioned above, after 
being condensed with a condenser lens 45 and leading the laser beam 43 oscillated from the laser 
oscillation machine 41 to a total reflection mirror 39, it reflects by the total reflection mirror 39, and it is 
irradiated by the end face 37 of the core section 3 1 . 

[0016] Moreover, the welding head 47 is moved in the direction of arrow mark B of drawing at a fixed 
rate at the time of the oscillation of a laser beam 43. A deer is carried out, and with this equipment, since 
excitation of the total reflection mirror 39 is carried out with the shaker 49, the locus of the laser beam 
43 irradiated by the end face 37 of the core section 3 1 serves as the letter curve 5 1 of meandering as 
shown in drawing 2 . 

[001 7] thus, the corrugated plate 33 or plate 35 of a part with which the energy amount of supply per 
unit time amount in the amplitude edge 53 becomes extremely large as compared with a center section 
C, and it is located in this amplitude edge 53 if the locus of a laser beam 43 becomes the letter curve 51 
of meandering - being the so-called — it melts and omission occurs. 

[0018] Thus, when it melts into a corrugated plate 33 or a plate 35 and omission occurs, blinding will 
occur in metal honeycomb support, and the exhaust back pressure of metal honeycomb support will 
increase. 

[0019] So, in this example, it masks the amplitude edge 53 and near [ this ] the laser beam 43 in the end 
face 37 of the core section 31 with the shielding material 55 which reflects a laser beam 43. 
[0020] This masking is performed to the end face 37 of the core section 3 1 by arranging the 
predetermined spacing C in the shielding material 55 of a pair. In addition, when enforcing this 
invention approach and the amplitude D of a laser beam 43 is 10mm - 50mm in drawing 2 R> 2, as for 
the excitation frequency by the shaker 49, it is desirable that it is 5-60Hz, and, as for masking, it is 
desirable distance E To carry [ 0.3mm or more ] out inside from the amplitude edge 53. 
[0021] Since it was made to move, carrying out a deer and vibrating a laser beam 43 with the fixed 
amplitude D perpendicularly to the direction of welding in this example, even if the diameter of the laser 
beam 43 in the end face 37 of the core section 31 is an about 0.2mm minor diameter, welding of it by 
the width of face which is mostly equivalent to the amplitude D of a laser beam 43 is attained 
substantially, and it can weld a corrugated plate 33 and a plate 35 certainly. 
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[0022] Moreover, in this example, since the part to which the amplitude edge 53 of the laser beam 43 in 
the end face 37 of the core section 31 and this near, i.e., the energy amount of supply per unit time 
amount, become extremely large was masked with the shielding material 55, the corrugated plate 33 of a 
part located in this amplitude edge 53 or a plate 35 melts, and omission can be prevented certainly. In 
addition, although the example described above described the example which has arranged the 
condenser lens 45 between the laser oscillation machine 41 and the total reflection mirror 39, as for the 
direction of this invention, it is needless to say that it is not limited to this example and you may make it 
arrange a condenser lens 45 between a total reflection mirror 39 and the core section 3 1 . 
[0023] Moreover, although the example described above described the example which has arranged 
separately the condenser lens 45 and the total reflection mirror 39 in the welding head 47, as for this 
invention approach, it is needless to say that you may make it excite this R lens using the so-called R 
lens with which it is not limited to this example and the condenser lens and the total reflection mirror 
were united. 

[0024] Furthermore, when it masks, welding width of face is together desirable [ masking / it is 
arbitrary, and ], although the example described above explained the case where it masked while 
masking can prevent generating of a fault weld zone. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing an example of the welding equipment of the metal 

honeycomb support for enforcing this invention approach. 

[Drawing 2] It is the explanatory view showing the locus of a laser beam. 

[Drawing 3] It is the perspective view showing the condition of winding the corrugated plate and the 
plate. 

[Drawing 4] It is the perspective view showing the welding process of the conventional metal 

honeycomb support. 

[Description of Notations] 

31 Core Section 

33 Corrugated Plate 

35 Plate 

37 End Face 

39 Total Reflection Mirror 
43 Laser Beam 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s i 10WS the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Pile up a metal corrugated plate (33) and a metal plate (35), and a laser beam (43) is irradiated 
at the end face (37) of the core section (31) which winds this etc. around multiplex and is formed. The 
welding process of the metal honeycomb support characterized by moving in the welding process of the 
metal honeycomb support which welds the contact section of said corrugated plate (33) and plate (35) 
mutually, vibrating said laser beam (43) with the fixed amplitude perpendicularly to the direction of 
welding. 

[Claim 2] The amplitude is the welding process of the metal honeycomb support according to claim 1 
characterized by being 10mm - 50mm. 

[Claim 3] A frequency is the welding process of the metal honeycomb support according to claim 1 
characterized by being 5 Hz - 60Hz. 
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